Background: Participant recruitment and retention are long-standing problems in clinical trials. Although there are a large number of factors impacting on recruitment and retention, some of the problems may reflect the fact that trial design and delivery is not sufficiently 'patient-centred' (i.e., sensitive to patient needs and preferences). Most trials collect process and outcome measures, but it is unclear whether patient experience of trial participation itself is routinely measured. We conducted a structured scoping review of studies reporting standardised assessment of patient experience of participation in a trial.
Background
Randomised controlled trials (RCTs) are often described as the 'gold standard' method for assessment of effectiveness because they offer the most rigorous way of determining cause-effect relationships [1] . Yet, despite the efforts expended to deliver trials, recruitment and retention still pose significant challenges. A review of 73 publically funded multi-centre trials in the UK-delivered through the National Institute for Health Research (NIHR) Health Technology Assessment and Medical Research Council programmes-found that only 55% recruited 100% of their target sample size within their preagreed timescale but that nearly 45% received an extension of some kind [2] . There is little evidence of major improvement over time [3] .
Success in recruitment and retention is often considered to reflect trial design and management. However, trials are dependent on the willingness of patients to give their time and effort and to agree to randomisation and follow-up. One potential way of increasing the willingness of patients to participate is to design and conduct trials that are aligned with the 'wants, needs and preferences' of patients (i.e., applying the concept of patientcentred care to trials) [4] .
Patient and public involvement (PPI) in research is the process of involving patients and the public in shaping the design of research and has the aim of making research responsive to the needs of potential research participants [5, 6] . There is growing evidence concerning the optimal ways to achieve effective involvement of patients in research design and emerging evidence that such work is having demonstrable benefits [7] [8] [9] [10] . However, the focus of PPI is on patient and public input to trial design and delivery. There is far less focus on assessing the output of such work in terms of the actual experience of participants in those trials where PPI has been implemented. Comprehensive and routine measurement of patient experience in trials could provide important evidence on the effects of endeavours to make trials 'patient-centred'.
The concept of participant experience
There is no formal definition of patient experience in the context of trials or research. A recent review identified four aspects common to many definitions of patient experience, which are relevant for trials in the healthcare setting: (1) the sum of all interactions (2) shaped by an organisation's culture (3) which influences patient perceptions (4) across the continuum of care [11] .
Different types of patient experience have been distinguished in the literature [12] . Preferences are ideas about what should occur in interactions with research studies. Reports are objective observations of those interactions (e.g., the amount of time spent completing questionnaires as a measure of 'research burden'). Evaluations are reactions to the experience of doing research, in terms of whether it was good or bad. For the purposes of this article, we were interested in reports and evaluations as measures of patient experience in trials as opposed to preferences about what should occur.
A number of different aspects of a trial may be important in terms of patient experience. These might include recruitment (information and consent), randomisation (the need for such allocation and the way it is explained and conducted), research treatment delivery, outcome measurement and follow-up, and 'close out' (results sharing). Patient experience of these aspects may impact on their overall satisfaction with participation and wider outcomes of participation (whether a patient would participate again or would recommend participation to friends and family).
What are the potential benefits of patient experience measurement?
There is increasing consensus that measurement is a necessary aspect of quality improvement [13] . Traditionally, the assessment of patient experience in routine healthcare settings (outside the context of clinical trials) has been secondary with a far greater focus on outcomes. However, increasing patient involvement in healthcare decision-making has led to renewed interest in measurement of patient experience as a way of understanding the performance of healthcare systems and as a driver of quality improvement [14] . For example, in the UK, large-scale measurement of the experience of millions of primary care patients is conducted routinely and is used as a barometer of system performance and an impetus to quality improvement [15] . Although patient experience may not be accorded the same weight as health outcomes, it may be an important complement to those traditional measures.
Although traditional outcome measures will always remain the focus of trials, we argue in this paper that routine measurement of patient experience in trials could provide similar benefits to those found in routine health care settings. There is much research that has explored participants' experience within trials but has involved qualitative research focussed on certain aspects of the trial (e.g., understanding of randomisation or informed consent) and on a subset of patients or professionals [16, 17] . Though critical to improving trial delivery by exploring the perceptions of participants and developing an understanding of the process [18] , such work could be usefully complemented by structured assessments of the wider experience of the whole trial sample. Detailed qualitative evaluation is resource-intensive and may not be practical in routine trial contexts.
Most trials already undertake comprehensive measurement on patients and so have a ready platform to assess the experience of their participants. If assessment of experience were carried out on a routine basis, it might allow measurement of variation over time, between population subgroups within the trial, and could potentially allow identification of problems and challenges which may act as barriers to successful completion of current or future trials. Effective feedback loops might allow deployment of interventions to enhance participant experience and increase engagement with research-a policy goal the UK NIHR has outlined in its report Promoting a Research Active Nation [19] .
However, at present, there is no agreed-upon standardised methodology to capture patient experience in trials, and it is unclear whether the routine measurement of patient experience is widespread. Our aim was to review the literature to identify use of standardised measures of participant experience in a trial.
Our objectives were to do the following:
Identify studies (involving any type of participant, intervention, comparison or outcomes) using a standardised measure of patient experience of trial participation.
Characterise the measures in terms of purpose, format and aspects of participant experience that were assessed. Report existing findings on patient experience within the identified studies. Make recommendations for future development and application of participant experience measurement.
Method
We conducted a 'scoping review' , which allowed us to 'map' this research area and provide an initial overview [20] . We reported the study according to the new guidelines for scoping reviews [21] . There was no review protocol.
Searches
The There were no restrictions placed on type of trial, population or condition. Search terms were reviewed and tested for sensitivity with an information specialist. The search prioritised sensitivity over specificity.
Study inclusion and exclusion criteria
We included studies using standardised measures which could be either patient self-report or interviewer administered. All titles and abstracts were screened by CP, and the decision to include or exclude was recorded. If multiple papers were published (e.g., reporting on different outcomes), the multiple reports were treated as a single study but all publications were referenced. Studies were managed by using Reference Manager software. We excluded measures not related to health research and measures which focus on only one aspect of a trial (e.g., recruitment and informed consent).
Data charting and synthesis
Data were extracted from papers according to three main categories:
Trial context (type of trial, date run, and location of sites) and population (age, gender and condition) Participant experience measure, which included the measure name, type (report and evaluation), administration (interviewer and self-report), and the aspects of patient experience measured Summary of results reported
Data were extracted and recorded by CP only. We undertook a narrative analysis of the results in line with our research objectives.
Results
The search identified 2041 records, and 67 full text articles were retrieved. Fifty-seven were excluded for various reasons (the most common being a conference abstract only). Twelve additional articles were identified through searching the reference lists of those studies. We identified a total of 22 journal articles reporting on 21 different structured measures of participant experience in trials (Fig. 1) . The key features of the measures are described below and summarised in Tables 1 and 2 . (Fuller details of the included studies are presented in Additional file 1.)
Trial context
Of the measures identified, the majority assessed experience on single trials (n = 13). The majority (n = 12) were published since 2000 and were conducted in the United States (n = 7), United States and Canada (n = 2), or Europe (n = 7). The measures assessed participant experience in varied clinical contexts, including cancer care, dentistry, arthritis and emergency medicine.
Types of measures within the trials
All of the measures focussed on evaluations (reactions to the experience of doing research, in terms of whether it was good or bad) rather than reports (objective observations of interactions; e.g., the amount of time spent completing questionnaires).
Defining participant experience and measure development
None of the articles offered a formal definition of participant experience, and only one reported a psychometric analysis which included validity and reliability testing.
Format, mode of delivery and time points
Where reported, the administration of the measure was by self-report (n = 15) or interview (n = 4) or a combination (n = 1) and measures were sent to participants by post (n = 10) or used in person (n = 3) or a combination (n = 1).
Of the 16 articles that reported the number of items included in the measure, the mean was 21 (range of 6-76). None of the articles reported the completion time for either self-report or interviewer administered measures. Of those that reported the administration time point, the majority were administered at the end of the trial (n = 14), one study measured 4 weeks after enrolment, and only one study required participants to complete a measure on more than one occasion.
Participants
Participant characteristics were reported in 19 of the articles, and there was considerable variation in the range of characteristics reported. Three articles reported the percentage of people who withdrew from the trial but completed the measure, which ranged from 3.9% to 8.6%.
Domains assessed
As summarised in Table 2 , content of the measures varied, but common aspects included global measures of experience (such as satisfaction with overall experience), measures of specific aspects of relevance to all trials (such as informed consent), measures of aspects relevant to trial interventions (such as treatment side effects), and outcomes (such as willingness to participate again or the likelihood of recommending a trial to family and friends). Some studies included additional measures which were not related to the specific experience of the trial but might be important drivers of that experience (such as motivation for taking part and expectations around experience). None of the studies asked participants for their feedback on the participant experience measure itself.
Results of the patient experience measures
Given the variability in the trials and study populations, comparison of the results must be made with caution. Response rates to the patient experience measure varied but were broadly in line with what might be expected from the usual rates achieved in trial outcome measures. Response rates ranged from 29% to 100%. Of those studies reporting response rates, 15 (75%) out of 20 reported rates over 80%, which is usually seen as a marker of quality [44] .
Overall, participants reported high levels of global satisfaction with the process. When asked, a majority of participants suggested that they would participate in trials in the future, and 11 (85%) out of 13 studies reported that outcome. Nevertheless, some trials did report less positive experience from a significant minority of participants. For example, one in five participants did not rate information and informed consent highly in one study [25] , whereas in another study, nearly half felt that participation interfered with their family routine [37] . In another study, only 52% reported willingness to participate in further research in another [29] . There were insufficient studies to permit any sensible assessment of factors across studies related to participant experience.
Discussion

Summary of results
Our search of the literature found a relatively small number of eligible studies. Measuring participant experience does not appear to be common in the published literature, making it difficult to quantify key aspects of experience, such as levels of satisfaction or dissatisfaction with trial processes, or to explore patient or trial characteristics associated with satisfaction. However, there may be a significant grey literature that our search failed to uncover.
From the limited data presented, it would seem that generally respondents express high levels of satisfaction and are positive about further participation and recommendations to others. Although this is an important finding, there is a significant potential for publication bias (as results critical of a trial may be less likely to be published), and it is possible that patients who are likely to take part in trials may have experienced higherquality care more generally. Even in the context of the broadly positive results, some of the trials did report less positive experience from a significant minority of participants.
It is not clear how much focus should be placed on the experience of patients participating in trials compared with those preferences and experiences of people who do not participate in trials. Obviously, in many trial contexts, the latter far outnumber the former. Of course, it is possible that the experience of patients in trials will provide insights which can translate to better proportions of patients being recruited in the first place. However, the drivers of participation and good experience may be different.
Limitations of the studies
Studies had a number of limitations, including the lack of a formal definition of patient experience and the use of measures without detailed data about their development or psychometric characteristics. However, these limitations are to be expected in a developing research area. Response rates to the patient experience measures were generally acceptable, but clearly there is the potential for bias if patients with particular experiences are [45, 46] .
Strengths and limitations of the review
We have characterised our study as a scoping review, as we did not conduct a formal quality appraisal. The search was designed to provide a reasonable balance between sensitivity and the resources available to the review. Assessment of papers and data extraction were conducted by a single reviewer. We do not feel that these limitations are critical given our focus on scoping the current evidence on the use of standardised questions and the very limited evidence reported. There is no standardised system for quality assessment of the types of studies included in the scoping review, which could have been assessed as surveys (through criteria such as response rates and data completeness) and as measurement studies (in terms of psychometric criteria such as reliability and validity). This would have required a potentially complex assessment which may not have been proportionate given the aims of the scoping review. Our search for the scoping review was relatively circumscribed in order to keep the yield of the search manageable. The search was conducted in mid-2016, and resource limitations meant that we have been unable to update the search. It is possible that new studies have been published, although we would not expect major changes in the evidence base or the conclusions of our review. As with any search, the focus was on published work and we may have missed unpublished work carried out by trial teams or research units. There may be a wider literature in the commercial sector, where there is much current interest in concepts such as 'patient-centricity' as applied to trials. We did not contact industry experts as part of our scoping work. Our discussions with local trial teams do not suggest that measurement of patient experience is widespread, although some research contexts (such as dedicated research facilities) may be better able to conduct this sort of work, and the Clinical Research Network in the UK has begun systematic work on patient experience [47] . If there is 'hidden literature' about what happens in trials (in internal reports or in the tacit knowledge of investigators), it would be important to understand how that could be better reported and used.
The author team has tried to ensure a patient perspective on the issues raised in this paper. Workshops exploring the concept of a 'patient-centred' trial were run alongside this scoping review (http://research.bmh.manchester.ac.uk/patientcentredtrials/resources/) and patients were involved in those workshops alongside a range of professional stakeholders. Author AD is a patient representative who has had a long-standing involvement in this project, and our future funded work in this area will include extensive PPI. Nevertheless, it is important to be aware of the tension between the patient perspective on trial participation and the interests of professional stakeholders, which are often (though not exclusively) focussed on recruitment and retention. We expect that, in many cases, the goal of improving patient experience will be aligned with the outcomes of improved recruitment and retention, but it is important to be aware that there may be cases in which there is tension between them (e.g., where retention may be enhanced by proactive follow-up, which some patients may find burdensome).
Implications
From the literature identified by our review, it would appear that information about participant experience is not systematically reported on individual studies, trial units, centres or research facilities. As well as providing feedback for research staff on individual trials, standardised assessment could be aggregated to allow assessment of participant experience across multiple trials across a trials unit or across a funder's portfolio. This might allow identification of broader trends which need higher-level intervention.
Before adoption of standardised measurement of participant experience, there are many issues that need consideration. We outline some recommendations for future research in this area, in terms of both the practical issues about how data are collected and wider issues concerning the meaning and interpretation of the data.
Practical issues concerning the collection of patient experience data
What are the core dimensions of a 'patient-centred' trial that should be included in a participant experience measure? Table 2 highlights variation in what aspects of patient experience are measured in different studies and suggests that global experience, specific aspects of the trial (such as informed consent) and positive and negative aspects of participation are most likely to be measured. It is not clear which aspects are most important to patients or other stakeholders (such as trial teams and funders) or how evaluations of the different aspects are associated, as they may reflect a global assessment. Effective priority-setting methods such as those used in previous assessments of patient priorities around trials may be useful in this regard [48] . It will be important to identify the generic questions of relevance to all trials and others that may be important for particular trials or in particular contexts. A modular approach to measurement (with generic and trial-specific measures) may be optimal. What are the optimum format and delivery mode of patient experience measures? Further work is required to understand the optimum way in which to collect experience data. All of the studies found in our review measured evaluations rather than reports, although it is unclear why that is the case. Most studies evaluated experience at the end of the study, which allows a more comprehensive assessment of the entire experience of participation but raises issues concerning the ability of participants to recall earlier aspects of the trial. What is the correct balance between quantitative and qualitative approaches to measuring patient experience? Clearly, there is a significant qualitative literature on patient experience in trials [16, 49] and it will be important to explore the optimal methods by which they can complement each other to take advantage of their relative strengths. How can developments in technology facilitate measurement? Developments in technology may improve the collection of patient experience data in the future. For example, digital recording of patient narratives might be analysed by using text mining to allow efficient capture of data that is richer than standardised measures. Should measurement of patient experience be independent of the trial team? Independence may better avoid bias and the perception of pressure but that may not be feasible in the context of limited resources available to trial teams. The impact of such independence on assessments could be assessed by using the Study-Within-A-Trial design [50] .
Issues in the interpretation of patient experience data
It is important to understand what influences patient experience and how much of the variation in experience is due to context and trial type, patient characteristics, or aspects of the trial. There is an ongoing debate as to whether adjusting for such factors is a fairer way of assessing performance or whether such adjustment removes the imperative to improve care [51] . In terms of factors related to the trial itself, it will be important to determine how much of the variation in patient experience is due to specific processes (how patients are approached, how consent is gained, and preferences considered) [52] compared with the general interpersonal and communication skills of staff [53] . Effective 'closure' in trials (thanking patients for participation and providing results) may be as important as their experience in the trial itself [54] . Another methodological issue of interest is whether patients can distinguish between their experience of the interventions within a trial and their experience of the other trial procedures. Acceptability of interventions will often be assessed in pragmatic trials as part of a comprehensive assessment of the value of the intervention. Some aspects of patient experience may be beyond the control of the trial team (such as the result of their randomised allocation and the outcomes patients achieve from treatment). It will be important to explore the relative importance placed on the measurement of patient experience in different types of trials. For example, some trials have little active patient participation or even awareness of participation (such as cluster trials without individual consent), where a focus on patient experience may be less relevant. It will also be important to consider the costs and other disadvantages of a focus on patient experience in trials. There may be potential unintended consequences of measures of patient experience (such as causing trial teams to focus on aspects of experience that are easily measurable compared with more complex issues). Work in this area will also have to be aware of the wider literature on the concept of 'satisfaction' and its measurement [55] [56] [57] .
Although measurement of participant experience may be necessary for quality improvement, it is unlikely to be sufficient. It will be important to assess what other facilitators and resources need to be in place to ensure that results lead to improvement and that trial teams ensure a 'virtuous circle' between measurement, feedback, and the design and delivery of trials. We will be exploring how data can be used for quality improvement in our ongoing funded work, drawing on published examples of the use of feedback in other contexts [58] . The wider literature in audit and feedback would suggest that positive impacts are most likely when baseline performance is poor and when the feedback comes from a colleague (which in this context might be other trialists rather than others sharing a particular professional background). Developing a 'virtuous circle' would require regular feedback, using multiple formats, with clear targets and a plan for remedial action [59] . Adoption of appropriate theory may have an important role to play [60] .
Recommendations for describing participant experience measurement
We identified some deficiencies in the reporting of the use of patient experience measures in our scoping review. We recommend reporting on the following:
Whether the measure was used to assess experience in one trial or across a trial portfolio. Trial context (trial phase, condition under investigation, and core features of intervention) Location where the trial or trials were conducted (country and facility where applicable) Development detail (e.g., how the items were selected, estimated completion times, and whether the measure has been subject to reliability and validity testing) Number of participants invited to complete the measure and response rate Percentage of participants who complete the measure who withdrew from the trial (failure to adhere to the protocol or provide routine follow-up data) Participant characteristics, including demographics (and other characteristics which may be relevant to specific trial/facility) Delivery mode (postal, face-to-face interview, telephone interview, and online) and administration time points Any incentives or tokens of thanks given to participants for completing the measure Number of items and response options (if the measure is not published as part of the article) Details for how the measure can be sourced (and languages available).
